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CCU's Bike Program 
for the Homeless
        SPRING/SUMMER 2020
KEEPING UP WITH THE EDUCATIONAL MOMENTUM OF THE GUPTA COLLEGE OF SCIENCE
C O A S T A L  C A R O L I N A  U N I V E R S I T Y
A message from the dean
We hope you enjoy reading our newest edition of Progression, 
the magazine of the Gupta College of Science. In this issue, we 
highlight some of the interesting things going on in our college 
including faculty and student research.  
This has been an extremely busy couple of months as the 
University planned for online learning for the spring and fall 
semesters in response to the novel coronavirus. This fall, we are 
offering an array of learning options for students ranging from 
face-to-face to fully online courses as we deal with the uncertainty 
of the ongoing pandemic.
While we will have more information on this topic in our next 
issue, two Coastal faculty members (Michelle Barthet, Ph.D., and 
Paul Richardson, Ph.D.) were featured in local news media as 
they worked to develop and validate a rapid test for the virus. We 
are extremely proud of their efforts in this important project. I will 
also note that you, our alumni, played a role in this endeavor as 
your unrestricted gifts to the Gupta College of Science allowed 
us to purchase supplies and equipment needed for their work.
Should you want additional information on our programs or 
any of the articles, please contact me or the specific authors. 
I can also be followed on Twitter at @CCUScienceDean. 
To support the work that we do, please contact me directly 
about how your donation may help.
Michael H. Roberts, Ph.D.
Dean, Gupta College of Science
Vice President for Emerging Initiatives
mroberts@coastal.edu 







Editor and Associate Dean
Gupta College of Science






Copyright  © 2020
Coastal Carolina University
2











































John Hutchens, Ph.D. 
Department Chair
The Department of Biology is home to 
about 500 undergraduate biology majors, 
10 graduate students, 15 full-time faculty, 
and 10 lecturers. Undergraduate students 
in our department earn a Bachelor of 
Science in biology. We also offer other 
programs of study that prepare students 
for entry into various health professions. 
Our department participates in the 
Master of Science in coastal marine and 
wetland studies and offers courses for 
graduate students in education. 
Students in our department have access 
to professors with expertise ranging 
from molecules to ecosystems. Faculty 
in the Department of  Biology provide 
excellent opportunities for learning 
inside the classroom and out. Our faculty 
have varied research interests, and 
undergraduates can participate in that 
research. 
Visit coastal.edu/biology. 
John Hutchens can be reached at 
jjhutche@coastal.edu or 843.349.2169.
DEPARTMENT of HEALTH SCIENCES
Fredanna M’Cormack McGough, Ph.D. 
Department Chair
The Department of Health Sciences 
is home to programs that incorporate 
evidence-based best practices for disease 
prevention, health assessment, health 
management, quality care, and patient 
safety. Through community collaborations 
and diverse faculty research interests, 
students can participate in research 
activities that connect theory to practice. 
The department offers Bachelor of 
Science degrees in public health, health 
administration (completion program), and 
nursing ( 2+2 Nursing Residential program 
and RN-to-BSN completion program). 
The 2+2 Nursing Residential program is 
a collaborative between Coastal Carolina 
University and Horry-Georgetown 
Technical College (HGTC) and is for first-
time freshmen only.  
The nursing completion program is 
committed to advancing the education of 
registered nurses to meet the local and 
global growing health care needs. 
The health administration completion 
program builds on foundation courses 
in associate degree and other four-year 
degree programs. The public health 
program focuses on the art and science 
of promoting healthy communities and 
healthy behaviors.
Visit coastal.edu/healthsciences. 
Fredanna M’Cormack McGough can be 
reached at fmcorma@coastal.edu 
or 843.349.2991.
DEPARTMENT of CHEMISTRY
Paul Richardson, Ph.D. 
Department Chair
Our department is home to two 
disciplines within the physical sciences: 
chemistry and biochemistry. Bachelor 
of Science degrees are offered in 
chemistry and biochemistry. Whether 
you are here for a course in science as 
part of the Core Curriculum or you are 
interested in becoming a chemistry or 
biochemistry major, please contact us 
with any questions you may have. 
Visit coastal.edu/chem. 
Paul Richardson can be reached at 
prichar@coastal.edu or 843.349.2598. 
DEPARTMENT of KINESIOLOGY
Gregory F. Martel, Ph.D. 
Department Chair
The Department of Kinesiology at CCU 
is a dynamic unit of faculty, staff, and 
students who study and promote human 
movement (kinesiology) as applied to 
a variety of physical activity, sport, and 
therapeutic settings. The department 
houses a major in exercise and sport 
science (EXSS), minors in EXSS and sport 
coaching, Physically Active Living Skills 
(PALS) classes, and Community Fitness 
Testing program. Nationally, regionally, 
and locally, there has been an increase in 
demand for kinesiology-related services 
and programs; this is reflected in the 
rapid growth of the EXSS major since 
beginning at Coastal Carolina University 
in January 2008. The EXSS major is now 
the third largest on campus. Our role is 
to provide students with the knowledge, 
skills, abilities, and attitudes for effective 
leadership in the field of kinesiology. 
We excel not only by teaching well, 
but by engaging students in hands-on 
research, community service projects, 
and field-based learning and leadership 
opportunities.
Visit coastal.edu/knes. 




Jean French, Ph.D. 
Department Chair
The Department of Computing 
Sciences offers three undergraduate 
degrees, serving roughly 400 actively 
enrolled majors in computer science, 
information systems, and information 
technology. The department offers 
minors in web application development, 
scientific computing, and computer 
science. Both the computer science and 
information systems major programs are 
accredited by the Accreditation Board 
for Engineering and Technology Inc. 
The department also offers a completely 
online Master of Science in information 
systems technology, which has a dual 
concentration in both security and data 
analytics. The department supports 
the University Core Curriculum and 
other majors and minors of study with 
course offerings in web development, 
programming, and business applications.
Visit coastal.edu/computing. 
Jean French can be reached at 





This is an exciting time to explore the 
Department of Sociology. Sociology has a 
strong history of being student-centered 
in teaching and research. We offer our 
students a wide variety of educational 
opportunities to explore the social 
world and to take part in changing that 
world. In order to maintain our student-
centered approach to education, all of 
our professors are active researchers. We 
bring our experience with various topics 
into the classroom so that our students get 
to see what sociology is, how it works, and 
what it can be used for in the world around 
them. Importantly, our students are invited 
to work with our professors on research 
projects that might interest them. Our 
students have access to professors who 
teach courses in: sexuality and gender; 
race and ethnic relations; social inequality; 
crime and deviance; religion; popular 
culture; social justice; health and medicine; 
sports; HIV/AIDS; juvenile delinquency; 
and the social relations of the South.
Visit coastal.edu/sociology. 
Robert Jenkot can be reached at 
rjenkot@coastal.edu or 843.349.2274.
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DEPARTMENT of  
MATHEMATICS and STATISTICS
Thomas Hoffman, Ph.D.  
Department Chair
The goal of the Department of 
Mathematics and Statistics at Coastal 
Carolina University is to improve students’ 
mathematical understanding and 
competence. However, we also strive to 
illustrate the importance of mathematics, 
both as an interesting and challenging 
subject on its own, and as a tool that can 
be applied to other disciplines. Our two 
degree programs (applied mathematics 
and statistics) are designed to develop a 
high degree of mathematical proficiency, 
as well as extensive reasoning and 
problem-solving skills. We recognize the 
interdisciplinary nature of the modern 
mathematical world. Therefore, students 
may choose to concentrate their studies 
in analysis, applied mathematics, discrete 
mathematics, mathematics for secondary 
education, or statistics while still obtaining 
a solid mathematical background. 
Visit coastal.edu/math. 





Craig Gilman, Ph.D. 
Department Chair
The Department of Marine Science 
offers one of the largest undergraduate 
marine science programs on the East 
Coast. In addition to undergraduate 
studies, the department houses the 
Coastal Marine and Wetland Studies 
master’s program and the Marine Science: 
Coastal and Marine Systems Science 
doctoral program. Lecture, laboratory, 
and field experiences are integrated to 
provide students with an outstanding and 
well-rounded education. With our ideal 
location near the coast and collection 
of research-active faculty committed to 
undergraduate and graduate education, 
our strength is in providing individual 
attention and hands-on opportunities.
Visit coastal.edu/marine. 
Craig Gilman can be reached at 
gilman@coastal.edu or 843.349.2228.
DEPARTMENT OF RECREATION 
and SPORT MANAGEMENT
Colleen McGlone, Ph.D.  
Department Chair
The Department of Recreation and Sport 
Management currently enrolls more than 
300 students as well as houses a graduate 
program in sport management. Recreation 
and sport management professionals 
create, plan, market, implement, and 
evaluate leisure and recreational activities 
in both the private and public sectors, as 
well as in both nonprofit and for-profit 
industries. In other words, our work is 
your play. The program works with the 
Coastal Carolina University Department of 
Athletics in several capacities and events, 
training students in specialized ticketing 
technology and sales techniques. 
The faculty have a wide range of 
experience in the field, which they bring 
to the classroom to enhance students’ 
abilities to connect theory and practices. 
In addition, faculty maintain very active 
research agendas in which students 
frequently assist.
Visit coastal.edu/rsm. 
Colleen McGlone can be reached at 
cmcglone@coastal.edu or 843.349.2989. 
DEPARTMENT of PSYCHOLOGY
Andrew Terranova, Ph.D.  
Department Chair
The Department of Psychology enrolls 
more than 500 undergraduates. We 
offer a Bachelor of Science degree 
and emphasize the scientific nature of 
psychology and experimental research 
methods. Our 13 full-time faculty 
have expertise in a wide variety of 
areas, including experimental, social, 
developmental, cognitive, biological, 
school, and clinical psychology. Our 
faculty are excellent teachers and active 
researchers in the field, presenting at 
conferences, contributing articles and 
books to the research literature, and 
sharing their findings and expertise 
with the media. Through our research 
methods sequence, students gain 
extensive knowledge and experience 
by designing and conducting research. 
Motivated majors may find additional 
opportunities to join faculty research labs 
as research assistants. 
Visit coastal.edu/psych. 
Andrew Terranova can be reached at 
terranova@coastal.edu or 843.349.4034.
DEPARTMENT of PHYSICS 
and ENGINEERING SCIENCE
George Hitt, Ph.D.  
Department Chair
The Department of Physics and 
Engineering Science is a group of 
faculty and staff seeking to promote 
an atmosphere of scholarly endeavors 
that emphasizes the application of the 
scientific method in the generation 
of knowledge across its major and 
non-major curricula in a liberal arts 
context. The faculty are committed to 
developing strong student competencies 
in physical and engineering science and 
its applications in a technology-rich, 
interactive, student-centered learning 
environment and to preparing students 
to successfully compete for employment 
or to succeed in graduate school. We 
take pride in our high-quality teaching 
using current pedagogic techniques, our 
proactive mentoring and advising, and 
our outreach to the local community. We 
strive to be a focal point for disciplinary 
scholarship and expertise within the 
college, and to collaborate with our 
colleagues in the college to actively 
contribute to the advancement of science. 
The faculty supports the goals of the 
University’s Core Curriculum through 
general education courses in physics and 
astronomy.
Visit coastal.edu/phys. 
George Hitt can be reached at 
ghitt@coastal.edu or 843.349.2066.
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      s our world evolves, so does the language used to describe the progress. We are now 
wading in an ocean of data like never before. How did we get here? When did we first 
get our toes wet? What do we do now that we are here? During the inaugural year of 
our major in applied statistics at Coastal Carolina University, it seems fitting to reflect 
on the discipline as a whole. Examining lineage can inform us how to proceed in a field 






STATISTICS. BIG DATA. DATA SCIENCE.
by Lindsey Bell, Ph.D., assistant professor,
Department of Mathematics and Statistics 
A
04
Statistics is a discipline that carries a fantastic story of 
metamorphosis. In its infancy, the discipline was born out of 
a need for information on the state. Census taking is credited 
as the first form of statistics. As far back as 3800 B.C.E., we 
see the Babylonian Empire taking count of livestock. The 
earliest surviving census data are from the Han Dynasty in 2 
A.D. Fast forward to 1790, we see the first U.S. Census taken 
on horseback over an 18-month period. Tabulations of the 
data were useful for taxation, representation in government, 
and measures of military might. Such records were called 
“political arithmetic” in English. In Latin, the phrase was 
“statisticum collegium,” meaning “council of state.” The 
German scientist Gottfried Achenwall introduced the term 
“statistik” in 1749 meaning “science of the state.” From 
these ancient and narrowly purposed origins, the discipline 
of statistics began. There was little actual mathematics or 
science behind the process as we see it today. 
In the 1800s, the discipline of statistics entered its first 
cocoon. Probability was the critical ingredient to facilitate 
the emergence of a new field. It was Belgian mathematician 
Adolphe Quetelet who championed the necessity of 
probability in the political and social arithmetic of the day. 
The observation of “statistical laws” challenged his thinking. 
These included observations that French criminal statistics 
were very similar from year to year, as if a quota of thefts 
had to be met. The same was observed for birth and death 
records. A new way of thinking began to take root. Perhaps 
it was not necessary to understand social behavior at the 
individual level, for the individual was unpredictable, but 
the collective was in fact more regular.
Around the same time, similar logic was applied in physics. 
Scottish physicist James Clerk Maxwell argued that 
regularities observed in the behavior of a large number of 
molecules were adequate to establish the thermodynamic 
laws of gases. Even Max Planck was initially skeptical that 
regularity prevailed at the macro-level while chaos reigned 
at the molecular level. 
Mathematics being essential in making the connection 
between small-scale uncertainty and large-scale 




THE DEVELOPMENT OF STATISTICS 










Coastal Carolina Junior College opened 
as a branch of the College of Charleston.
USC-Coastal Carolina College 
became a branch of USC.
USC-Coastal Carolina College 
awarded its first four-year degree.
 
School of Mathematics, Computer 
Science, and Statistics established.  
Coastal Carolina University established 
as an independent, public institution. 
Department of Mathematics 
established. 
Statistics minor created. 
Department of Mathematics and 
Statistics established. 
Statistics major created. 
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Moivre (normal distribution) and Adrien-Marie Legendre 
(method of least squares). In 1809, it was the German 
mathematician Carl Friedrich Gauss who made the 
connection that the method of least squares provided a 
best estimate under the assumption of normally distributed 
random error. This link established much of the statistical 
inference used today. It allowed for a flourish of activity 
in the 1920s and ’30s regarding experimental design, 
hypothesis testing, confidence intervals, and Bayesian 
inference led by well-known names such as Gosset, 
Pearson, Fisher, and Jeffreys. 
Deborah Vrooman, Ph.D., here assisting a student, was instrumental in suggesting the change in the name of the Department to Mathematics and Statistics 
as she thought this was a way to attract faculty to teach in the statistics program.
Furthermore, 1850-1900 was labeled the “golden age of 
statistical graphics.” During this time, John Snow made 
his famous dot map of cholera outbreaks in London, and 
Florence Nightingale used her coxcomb plot to convey need 
for improved military field hospitals; the field of statistics 
finally began to emerge from its cocoon. In 1942, statistician 
Maurice Kendall claimed that “statisticians have already 
overrun every branch of science with a rapidity of conquest 
rivaled only by Attila, Mohammed, and the Colorado 
beetle.” Kendall’s sentiments are easy to understand given the 
interdisciplinary evolution of the subject. 
THE HISTORICAL DEVELOPMENT OF STATISTICS TIMELINE
First known census 
is conducted by the 
Babylonian Empire. 
3800BCE
The word “statistik” is 
introduced by German 
Gottfried Achenwall.  
1749 1790
U.S. Census begins.  
1834
London Statistical Society 
begins (now the Royal 
Statistical Society).  
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Mathematical statistician Harold Hotelling.
Just as the discipline of statistics underwent a major 
reconstruction, so too did its place in the university. 
Harold Hotelling wrote a provocative paper in 1949 that 
can be considered the catalyst for reconstruction. Statistics 
developed as an area of study in American higher education 
after the Great War. Over the next few decades, courses 
in statistics were taught in a variety of departments with 
no coordination or communication. Hotelling argued that 
the selection of teachers was not based on scholarship in 
statistics, but in the use of statistics in a particular field. He 
claimed that this method of selection brought “perpetuation 
of obsolete ideas and unsound methods” and pointed out 
that “Unfortunately, too many people like to do their 
statistical work just as they say their prayers — merely 
substitute in a formula found in a highly respected book 
written a long time ago.” Hotelling reasoned that statistics 
needed its own department to be able to develop and 
teach new methods. Lone statisticians housed in other 
departments were often caught “participating in applied 
statistics rather than specializing in statistical method 
and theory.” Almost as an afterthought, Hotelling 
proposed statistics education as a requirement in all liberal 
arts institutions. 
The impact of Hotelling’s 1949 paper is undoubtedly 
visible today. Johns Hopkins Department of Biometry and 
Vital Statistics (1918) and the University of Pennsylvania 
Department of Economic and Social Statistics (1931) were 
the first two departments emphasizing statistics in the U.S. 
By 1970, Amstat News listed 99 departments or programs 
with “statistics” in the title, and there are at least 200 at 
present. Hotelling’s call to include statistics in liberal arts 
education seems to be have been answered by the present-day 
university curriculum. In the last 20 years, a great deal of 
work has been done to develop and promote best practices in 
statistics education. The emphasis is on statistical reasoning to 
answer questions about the world around us. In this sense, the 






Society is formed to 
improve the U.S. Census.
1918
Johns Hopkins Department 
of Biometry and Vital Statistics
is created (first department in  
a U.S. university with the word 
“statistics” in the name).
1970
There are 99 departments 
or programs with “statistics” 
in the name.
1997
C.F. Jeff WU lectures 
that statistics be renamed 
data science.
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Statistics at Coastal Carolina University has undergone its 
own period of growth. In 1975, then USC-Coastal Carolina 
College awarded its first four-year degree. Five years later, 
in 1980, Coastal Carolina University celebrated its 25th 
anniversary and established the School of Mathematics, 
Computer Science, and Statistics. In 1988, the Department 
of Mathematics was moved into the school of natural and 
applied sciences while computer science moved into the 
school of business and computer science. Statistics had no 
named place in any of the departments at this time. There 
was an introductory class and three 500-level classes from 
the University of South Carolina, but nothing that looked 
like the beginnings of a program in statistics. A few years 
later in 1993, Coastal Carolina University was founded as an 
independent public university.
Around this time, a mathematics faculty member, Prashant 
Sansgiry, attended a 10-day workshop at the University of 
Tennessee led by Richard L. Scheaffer. Scheaffer was one 
of the pioneers in activity-based learning for statistics 
education. Sansgiry took that experience back to Coastal 
Carolina University in two important ways. First, he created 
a three-hour laboratory course in introductory statistics. 
Secondly, he began advocating for the hiring of statisticians in 
the Department of Mathematics. Around 1998, O.J. Akman 
was the first statistician hired in the department. Akman 
was responsible for creating new courses and developed the 
minor in 1999. A year later, to encourage the growth of the 
statistics program, the name was changed to the Department 
THE DEVELOPMENT OF 
STATISTICS AT COASTAL 
CAROLINA UNIVERSITY
2001
William S. Cleveland develops 
data science as an independent 
field that includes statistics and 
modern computational advances.
2013
Statistician Nate Silver claims 
data scientist is a “sexed-up 
term for statistician.”
2019
More than 200 schools in the
U.S. offer a bachelor’s degree 
in statistics.
2020
More than 50 schools in the 
U.S. offer a bachelor’s degree 
in data science.
Both Subhash Saxena, Ph.D. (top), and Prashant Sansgiry, Ph.D. (bottom), 
played important roles in developing the math curriculum at CCU.
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of Mathematics and Statistics. Between its inception 
and 2018, 32 students graduated with a minor in 
statistics. Graduates with the statistics minor found jobs 
in government, academia, and at companies including 
Geico, Independent Health, Legal and General, and 
Vistronix. Due to a tumultuous beginning, it took almost 
two decades to develop the program even further. Fall 
2019 began with the first offering of the major in applied 
statistics at Coastal Carolina University. 
THE CURRENT STATE 
AND THE FUTURE
OF STATISTICS
Until this point, our story has been one of metamorphosis. 
It has been the story that transformed census taking 
into a field of study that visualizes and models data to 
answer questions in any other discipline. Ironically, some 
statisticians find the current period of growth challenging. 
After nearly a century of enjoying the advances of the early 
1900s, the discipline now finds itself in a second cocoon. 
According to George W. Cobb and David S. Moore, 
“Statistics is a methodological discipline. It exists not for 
itself but rather to offer to other fields of study a coherent 
set of ideas and tools for dealing with data.” The tools and 
language have changed since the early 1900s. Perhaps it is 
time for the methods we offer and teach to change as well. 
As C.S. Lewis put it, “No living language can be timeless. 
You might as well ask for a motionless river.” Cannot the 
same be said of all of our disciplines? 
THE TOOLS AND LANGUAGE HAVE CHANGED SINCE 
THE EARLY 1900S. PERHAPS IT IS TIME FOR THE METHODS 
WE OFFER AND TEACH TO CHANGE AS WELL.
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Q. Q.       What courses have you               taught at CCU?
A. Undergraduate:
• Introduction to Science (lecture and lab).
• Intro. to Environmental Science 
(lecture and lab).
• The Sea (lecture and lab).
• Environmental Geology (lecture and lab).
• Intro. to Marine Science (lecture and lab).
• Origin and Evolution of the Marine.
Environment (lecture and lab).
• Scientific Communication.
• Honors Service Learning: Habitat for 
Humanity Green Building Project.
• Marine Biology (lecture and lab).
• Biology of Sharks (lecture and lab, 
 international component).
• Apex Predators and Other Endangered 
Wildlife (team-taught).
• Marine Physiological Ecology.
• Rescuing Planet Earth.
 
Graduate:
• Marine Science for Elementary School 
Teachers (lecture and lab).
• Aquatic Physiological Ecology (lecture).
• Earth System Science for Teachers
(lecture and lab).
       When did you start the        
       shark program and why?
A. The shark program at CCU was 
launched in 1997 when I offered my first 
Biology of Sharks education abroad course 
at the Bimini Biological Field Station in the 
Bahamas. I began to focus on sharks as 
the subject of my scholarship during my 
four years of graduate school at Scripps 
Institution of Oceanography in La Jolla, 
Calif. My dissertation on heart function 
in sharks combined my two scholarly 
passions, physiology and ecology, and 
introduced me to numerous Pacific Coast 
sharks, including White Sharks, Shortfin 
Makos, Horn Sharks, Leopard Sharks, Blue 
Sharks, Smoothhounds, Swell Sharks, 
and others. It was thus natural for me to 
continue studying sharks. 
What further motivated me to start the 
program, which expanded in 2001 to 
include a major research component and 
transformed into the CCU Shark Project, 
were the magnificent local ecosystems 
(particularly Winyah Bay and North Inlet 
whose shark fauna had been unstudied) 
and the passion of CCU marine science 
students to learn about these magnificent 
beasts. Combine these with threats that 
humans pose to sharks and their often-
unrecognized roles in their ecosystems, 
and just how cool they are, and I was left 
with no choice but to start the program.
 
       What methods do you 
       use in your research,
       and where do you do 
       the research?
A. To study sharks, we first must catch 
them. To do this, we rely on longlining, 
the same technique used by commercial 
fishers. Our longlines are about 152 m 
(500 ft) long and consist of a rope or 
monofilament mainline to which are 
attached 25 to 50 gangions, the branches 
containing the baited hooks. We use a 
variety of hook sizes, up to the monstrous 
18-0 (eighteen-aught) size, to target the 
entire range of sizes of sharks in local 
estuarine ecosystems, from 0.3 m 
(12 in) newborn Atlantic Sharpnose Sharks 
to > 3-m (9.8 ft) Lemon Sharks. We leave 
the longlines in the water (we say that we 
soak them) for about an hour, typically 
baited with Boston Mackerel, and we 
catch from zero to as many as 15 sharks 
per longline. Our long-term average is 
about two sharks per line. Lately we have 
been targeting bigger species, like Bull and 
Lemon Sharks, which we have long felt 
were under-represented in our surveys. 
To catch these sharks, we set drum lines, 
which have a single hook and the biggest 
monofilament (1,200-lb test) available. 
In the summer and early fall of 2019, we 
caught more Bull Sharks in Winyah Bay 
than in the previous 18 years combined. 
One of our research directions is to 
understand how the sharks we catch 
select the habitat they occupy, so we 
collect a variety of data before and after 
every longline. These data include Secchi 
depth (an indicator of water clarity), and 
surface and bottom temperature, salinity, 
and dissolved oxygen concentration. We Dan Abel, professor of marine science at CCU, 
posing with a Sandbar Shark.
Q.
Daniel C. Abel, PhD., is a professor of marine science and the founding director of the Campus and Community 
Sustainability Initiative. He  joined the Coastal Carolina University faculty in 1994. He earned bachelor's and master's 
degrees from the College of Charleston in 1978 and 1981, respectively, and a Ph.D. in marine biology from Scripps 
Institution of Oceanography in 1986. He is co-author of the environmental science textbooks,"Environmental Issues 
in Oceanography" and "Environmental Issues: An Introduction to Sustainability." His research interests include 
surveys of sting rays and sharks along the Southeast coast.
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Former CCU graduate student, Jessie Wingar (center) working on a university research cruise as part of Abel’s Biology of Sharks course.
also note the tidal stage. We measure, 
tag, take blood other tissue samples, and 
quickly release the sharks. If the sharks 
are in good shape, we will take a few 
minutes to educate students about them, 
and teach students how to handle a shark. 
In addition to longlines, we have 
employed gill nets and tangle nets and 
have also used hook-and-line fishing.
Since determining where sharks move is 
important to understanding their ecology, 
we tag individuals of most species. 
Conventional tags that we use include 
roto-tags, which are similar to livestock ear 
tags, affixed to the dorsal fin, and stainless 
steel dart tags anchored in the muscle. 
These are provided to us by the National 
Oceanic and Atmospheric Administration 
(NOAA). We rely on the goodwill of the 
recreational or commercial fisher who 
catches the shark to call or email NOAA 
with the capture location and date, as well 
as other information, such as the total 
length of the shark. NOAA subsequently 
provides recapture data to us. Recapture 
rates are in the low single digits.
A major weakness of the conventional 
tagging described above is that at best 
you get information only between the 
initial capture and subsequent recapture. 
For finer resolution of shark movement, 
we use acoustic (sound wave) telemetry. 
We use both active and passive acoustic 
tracking. In both cases, an acoustic tag, 
that is, a transmitter, is either surgically 
implanted in the abdomen of the shark 
or is affixed to the shark’s exterior. The 
tags ping at low intensity at a frequency 
between 35 and 80 kHz. 
For active tracking, we use a hydrophone 
mounted on the bow of a skiff, and we 
follow the aural pings while noting the 
location. In passive tracking, individual 
sharks are not followed but rather are 
detected by acoustic receivers that we 
have placed strategically throughout 
Winyah Bay. Since our sharks are all 
migratory and not permanent residents, 
and since the battery life of acoustic tags 
is as long as 10 years, we also rely on 
detections by receivers placed by others at 
locations along the entire Atlantic and Gulf 
coasts, which are periodically reported 
to us. Similarly, we report detections 
of animals tagged by others to them. 
Drawbacks to this method include the 
cost (about $300 per tag and >$1,500 per 
receiver) and the detection range, which 
does not typically exceed 400 m (1,300 ft) 
and varies with environmental factors.
Depending on the project, we also collect 
and analyze blood samples, and take fin 
clips for future DNA analysis and tissue 
plugs for analysis of stable isotope ratios. 
This last method assumes “you are what 
you eat” and is useful for understanding a 
species’ diet and trophic (feeding) ecology.
For a project examining shark behavior, 
we maintained sharks in outdoor pens 
and used videography. Back in the lab, 
we have microscopically looked at 
plastics in sharks and organs like hearts 
and rectal glands. Finally, we use a variety 
of statistical approaches and software 
packages to analyze our data. Methods 
still on the drawing board include 
satellite tagging and using drones for 
aerial surveys.
Our primary research site is Winyah
Bay which is a partially mixed estuary 
whose shark fauna had not been 
systematically and intensively studied 
before we initiated the CCU Shark Project. 
Winyah Bay is one of the most wondrous 
places on the planet, a gem unknown to 
most residents of the Grand Strand, and 
one that is home to >10 species of sharks.
In addition to Winyah Bay, we have 
also conducted studies in other South 
Carolina ecosystems, including North 
Inlet, Murrells Inlet, North Santee, and 
Port Royal Sound, and as far away as the 
Florida Keys and Bimini, Bahamas.
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       What scientific questions
        are you addressing?
A. The CCU Shark Project began as a 
small-scale, episodic, estuarine survey 
with the dual purpose of teaching students 
about shark research and to understand 
ecology and physiology of the sharks 
found in three Northeast South Carolina 
estuaries. The initial research goals of 
the project were to: 1) identify sharks 
inhabiting these systems; 2) describe 
shark population structure, distribution, 
and migrations and their environmental 
influences; 3) determine whether these 
systems serve as nurseries; and 4) identify 
human impacts. We have also studied the 
physiology and ecology of sharks in other 
areas. Some of our projects conducted 
by me, my graduate and undergraduate 
students, and other collaborators, include:
• Survey of the shark fauna in two South 
Carolina estuaries and the impact of 
salinity structure.
• Seasonal occurrence, relative    
abundance, and migratory movements 
of juvenile Sandbar Sharks, Carcharhinus 
plumbeus, in Winyah Bay, S.C.
• Osmoregulatory adaptations of deep-sea 
   sharks and whether they represent a 
paradigm shift.
• Osmoregulation and salinity preference 
in juvenile Sandbar Sharks (Carcharhinus 
plumbeus) in Winyah Bay, S.C.
• Microplastics in the digestive system 
of the Atlantic Sharpnose Shark 
(Rhizoprionodon terraenovae) in 
Winyah Bay, S.C.
• Home range, residency, diel movement 
and tidal patterns of Bull Sharks 
(Carcharhinus leucas) in Winyah Bay, S.C.
• Residency and movement patterns of 
Blacktip Sharks, Carcharhinus limbatus, 
in the North Santee estuary.
• Demographics and habitat partitioning 
of the shark fauna of Port Royal 
Sound, S.C.
• Determining the relative abundance and 
habitat preference of elasmobranchs in 
North Inlet estuary, S.C.
• Blacktip shark Carcharhinus limbatus 
presence at fishing piers in S.C.: associ-
ation and environmental drivers.
• The effects of familiarity on the social 
interactions of juvenile Lemon Sharks, 
Negaprion brevirostris.
• Analysis of permanent magnets as 
elasmobranch bycatch reduction devices 
in hook-and-line and longline trials.
• Response of juvenile Lemon Sharks, 
Negaprion brevirostris, to a magnetic
barrier simulating a beach net.
• Responses of the Southern Stingray 
(Dasyatis americana) and the Nurse
Shark (Ginglymostoma cirratum) to 
permanent magnets.
• Unique rectal gland morphology and 
plasma chemistry of the deep-sea shark 
family Hexanchidae.
• Habitat selection and demographics of 
Sandbar Sharks in Winyah Bay, S.C.
• Distribution and movements of neonate
 Atlantic Sharpnose Sharks, 
   Rhizoprionodon terraenovae, in a 
   S.C. estuary ocean waters.
• Comparison of the elasmobranch fauna 
in two South Carolina estuaries differing 
in the degree of human impact.
• Habitat utilization by multiple coastal 
shark species in a Southeastern salt 
marsh nursery system.
• Comparison of the hearts of deep-sea 
and shallow-water sharks.
Dan Abel doing research at Winyah Bay, Georgetown, S.C., in 2002. 
Q.
We measure, tag, take blood other tissue samples, and quickly 
release the sharks. If the sharks are in good shape, we will take 
a few minutes to educate students about them, and teach 
students how to handle a shark. 
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CCU students observing actively-feeding Caribbean Reef Sharks in Bimini, Bahamas. 
       What are the significant        
       findings of your research?
A. The following is a brief list of some 
of our more salient findings:
• The number (concentration) of micro-
plastics in Atlantic Sharpnose Sharks 
from Winyah Bay was among the highest 
found in sharks.
• Juvenile Sandbar Sharks spending their 
summer and early fall in Winyah Bay 
migrated south to Florida, a previously 
undocumented route.
• Juvenile Sandbar Sharks in Winyah 
Bay exhibited similar osmoregulatory 
adaptations to those of Bull Sharks (the 
first time this has been documented).
• The rectal glands of Hexanchid (sixgill) 
sharks exhibited a unique morphology 
indicative of their phylogenetic age more 
so than their deep-sea habitat.
• Extensive longline and gill net surveys 
of Murrells Inlet revealed a highly 
depauperate shark fauna, compared to 
that of North Inlet. 
• Winyah Bay and other local estuarine 
ecosystems represent important 
habitat and nursery grounds for some 
shark species.
• Juvenile Lemon Sharks are capable 
of recognizing each other, and prefer 
familiars to strangers.
• Salinity strongly influences the 
distribution of all species of sharks 
and rays in Winyah Bay.
• Some mature Blacktip Sharks associate 
with specific piers, likely attracted by 
increased foraging opportunities 
afforded by the pier structure, or by 
attraction from angler discards or bait. 
This is the first scientific study of the 
association of sharks with piers.
• Strong permanent magnets repel some 
species of sharks and may have utility 
as personal shark deterrents or to 
decrease shark and ray bycatch in 
beach nets and commercial longlines.
       What directions might 
       the shark program take 
       in the future?  
A. The shark program has hidden 
benefits, and we will continue as long 
as CCU supports us as it has during the 
last 25 years. First, we teach students 
about conducting research on the water. 
Surprisingly, some marine science majors 
have graduated with experience from 
only one or, sometimes, no cruises. I’d 
like to increase that number to four or                     
five cruises for marine science majors. 
Second, the shark cruises embody the 
coastal in Coastal Carolina University. 
We teach participants about marine 
environmental issues and sustainability, 
and help them develop the sense of 
place that they can never achieve in the 
classroom. Also, although logistically 
difficult, wouldn’t it be great to take every 
CCU graduate student, undergraduate 
student, faculty member, staff member, 
and administrator on a shark research 
cruise? An educator’s dream, if an 
administrative nightmare.
Research-wise, we intend to push forward 
on some of the questions that have not 
been fully or satisfactorily answered on 
understanding the ecology of sharks in 
Winyah Bay and other coastal ecosystems 
in Northeast South Carolina. Currently, 
we are looking at the accumulation of 
micro-plastics starting with neonate 
(newborn) Atlantic Sharpnose Sharks 
born locally and documenting how much 
microplastic they acquire during their 
six-month or more local residencies. We 
may also undertake a study of sharks along 
beaches, research that may strike a nerve 
locally but which is crying to be conducted.
Finally, Dean Grubbs of Florida State 
University and I have co-authored, 
“Shark Biology and Conservation for 
Enthusiasts, Educators, and Students,” to 
be published by Johns Hopkins Univerity 
in 2020; and one on Apex Predators, 




Former CCU graduate students Kelsey Martin (top) 
and Carolina Collatos (bottom) removing hooks 
from a large southern stingray (top) and a juvenile 
sandbar shark (bottom).
We teach participants about marine environmental issues and 
sustainability, and help them develop the sense of place that 
they can never achieve in the classroom.
Q.
Sharon Gillman, behind that. Plus, there 
are several manuscripts on our research 
that need to be published. Then, there 
is the second edition of “Shark Biology 
and Conservation.”
       Do you have any        
       suggestions for students 
       wanting to study sharks?
A. (1) Take MSCI 473/473L, Biology 
of Sharks. The course is offered three 
different ways (take only one of them).
(A) Take the course in fall semester. 
There is a maximum of 20 seats in the 
fall offering. The class meets twice 
weekly. The lab meets as a traditional 
lab only two or three times; the 
remaining lab time is spent on five 
or more shark research and student 
training cruises offered at various 
times.
(B) Attend the Maymester study 
abroad trip. 
Maximum enrollment is 16. The 
course includes six days at the Bimini 
Biological Field Station in the Bahamas, 
followed by field trips during the 
two weeks following the trip. There 
is a substantial cost associated with 





(C) Take the *NEW* course in the 
Summer I term.     
Maximum enrollment is 14. The class 
typically meets M–Th for five weeks in 
Georgetown. Labs will consist mostly of 
cruises but will include traditional labs.
(2) Volunteer on our cruises. 
Please either see me or email CCU Shark 
Research at ccusharkresearch@gmail.
com to get on our mailing list. Cruises 
occur at all hours of the day during 
all days of the week. Most cruises are 
scheduled for summer and fall, but we 
episodically sample in the winter. Cruises 
are not limited to marine science majors; 
we gladly take any members of the CCU 
community.
(3) Complete an internship. There 
are now numerous domestic and 
international internship opportunities 
that enable you to work closely with 
sharks. Either see me or contact Robert 
Bulsza, director of internships and 
service learning (Career Services Center, 
Lib Jackson Student Union A203B).
(4) Complete other courses. 
If you are considering working with 
sharks for a career, one of the best 
strategies is to become an exceptional 
scientist focusing not on sharks, but 
rather specializing in a field in which the 
principles and skills you learn could be 
transferred to the study of sharks. These 
include ecology, taxonomy, physiology, 












Monica Gray, Ph.D., M.P.H., C.P.H., P.E., is an associate professor and program director of engineering 
science at Coastal Carolina University. She simultaneously earned her Ph.D. in civil and environmental 
engineering (water resources) and M.P.H. (environmental health) from the University of South Florida. 
She also earned an M.S. in biological engineering from the University of Georgia and a B.S. (hon) in 
agricultural engineering from the University of the West Indies. A seasoned engineer and educator, 
she has worked in both private and public industries as well as held both faculty and administrative 
positions in higher education. Gray has been instrumental in successfully developing and implementing 
study abroad opportunities for undergraduate engineers while internationalizing the engineering 
curriculum through cooperation, consortia, and curriculum integration. She has been an ABET program 
evaluator for the past five years.
to direct Coastal Carolina University’s 
Engineering Science program
Monica Gray 
What attracted you to 
the position at CCU?
Q. Can you provide a brief overview of the Engineering 
Science program?
Q.
What are your immediate 
plans for the Engineering 
Science program?
Q.
A. I am very passionate about improving 
the engineering profession by ensuring the
quality of education to our future 
engineers. This is one of the reasons I am an 
ABET (Accreditation Board for Engineering 
and Technology) program evaluator (PEV)
tasked with reviewing engineering 
programs around the country for final 
accreditation action. From my years in 
industry and academia, I am convinced that 
students are better prepared for both the 
classroom and the job market when they 
have multiple structured and scaffolded 
opportunities to learn beyond the four 
walls. My ultimate goal is to establish an 
active consulting platform that utilizes 
undergraduate students, develop co-op/
internship programs in partnership with 
regional firms, and create a streamlined 
pathway for students to gain professional 
certifications and licensure. CCU provides 
me with the opportunity to establish these 
endeavors from the ground up, which also 
satisfies the engineer and designer in me.
 
A. The Engineering Science program 
trains future leaders who will develop 
and implement sustainable solutions 
to global challenges. It does so by 
employing high-quality teaching and 
engaged learning, creative research, 
community outreach, entrepreneurship, 
and innovation in engineering sciences 
and design. The Engineering Science 
program is a four-year curriculum that 
includes a general education component; 
foundational mathematics, science, 
and engineering courses; a two-term 
minor capstone design experience;                                
and an area of concentration. All areas 
of concentration include a culminating 
two-term major capstone design 
experience. Upon completing all 
requirements, students are awarded 
a Bachelor of Science (B.S.) in engineering 
science with their selected area of 
concentration.
The vision of the Engineering Science 
program is to:
• Increase participation of under-
represented and minority groups and 
address the persistent degree 
attainment gap in engineering.
• Create a learning and professional 
environment where diversity is 
celebrated as seminal to program 
success and where all students, 
particularly underrepresented and 
minority groups, thrive and excel.
• Develop future leaders who are 
knowledgeable and are able to apply 
scientific and engineering principles to 
impact the well-being of the global 
society and its environment.
A. The most immediate goal is to earn 
accreditation status from ABET. We are 
hard at work preparing our self-study, 
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What are your long-term 
plans for the Engineering 
Science program?
Q.
as well as getting ready for our 
accreditation visit around mid-October. 
ABET will announce final accreditation 
action for our program in August 2021, 
but it will be effective August 2018, 
so both our 2018-2019 and 2019-2020 
graduates will be considered to have 
graduated from an ABET-accredited 
program.
A. The program is growing rapidly and 
gaining tremendous traction in the 
community. Gaining our accreditation 
will solidify our value to industries in 
our community and beyond. We hope 
to create a student-centered learning 
environment based on an experiential 
educational model that is globally 
recognized for accessibility, inclusion, 
and diversity. For example, our new 
curriculum requires all students to 
complete at least one three-credit hour 
internship (at least 150 work hours). 
Further, by the time of graduation, all our 
students will have participated in at least 
600 hours of design, engineering, and/or
professional enhancement activities. 
Towards this end, we are strengthening 
our relationships with our graduate and 
technical institutional partners, expanding 
our public/private partnerships with 
industries, and developing international 
curricular infrastructure and global 
initiatives. Finally, we are building out 
new concentrations to provide more 
options for our students as well as to add 
value to their experience and degree.
A. Engineering is an awesome and noble 
profession, not simply a job. This means
that we, like members of other 
professions, such as doctors and lawyers, 
are entrusted with the public’s health 
and safety. What makes engineering 
unique is, upon graduating from the 
undergraduate degree, one immediately 
enters the profession. Other professions 
require graduate studies before being 
able to become licensed to practice; 
engineering does not. Within four years 
of graduating, an engineer can earn 
licensure and be registered in his or her 
state as a professional engineer or P.E. 
With this in mind, I encourage students 
who are considering engineering as 
a major to indeed load up on all the 
mathematics they can take and handle. 
If they are in high school, take math 
classes over the summers at a local 
community college. However, more 
importantly, keep in mind that 
engineering is truly about design and 
that requires patience, not giving up, 
repeating a process until you get your 
result, and great work ethic.
A. At Coastal Carolina University,
we believe that a student enters our 
engineering program as an engineer, and 
he/she becomes better at each level. It 
is a self-actualizing process as opposed 
to continually proving of oneself. In early 
coursework, students learn about being 
an engineer while in upper-level classes 
and are introduced to the tools and skills 
for becoming a better engineer. This 
is one of the reasons we created the 
mathless minor in engineering. While we 
do not want to lose students, if a student 
changes major, they do not have to leave 
our program empty-handed. 
Engineering is an awesome and noble 
profession, not simply a job. This means 
that we, like members of other professions, 
such as doctors and lawyers, are entrusted 
with the public’s health and safety.
“ 
     – Monica Gray, Ph.D.
Professor Monica Gray assists engineering 
science major Victoria Singleton.
Do you have advice or 
suggestions for students 
thinking about engineering 
science as a major?
Q.
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Starting as an experimental project in 2017, the Rolling 
Forward program continues to assist in eliminating the 
barrier of reliable and cheap transportation that many 
of Horry County’s homeless face in their attempt for a 
normal life.
Many sociologists hope their students come to understand the 
complex and multi-faceted nature of social problems as well as 
the experiences of marginalized populations. One marginalized 
population that is often stereotyped and misunderstood is the 
homeless. On any given day, approximately 700 people are 
experiencing homelessness in Horry County.
To meet our educational goals and better serve the local 
homeless community, we designed an experiential learning 
project in partnership with New Directions Men’s Shelter.  
This project has been incorporated into nine upper-level 
sociology courses at Coastal Carolina University since 2016. 
Students in Social Inequality and Sociology of Poverty courses 
visit the men’s shelter, volunteer their time, and ask shelter 
residents to participate in interviews focusing on the resources 
the homeless individuals believed would enable them to secure 
permanent housing. 
Results of the initial interviews conducted in 2017 indicated 
that shelter residents, for the most part, were able to meet 
many of their basic needs such as securing food, clothing, a 
place to bathe, and a place to wash their clothes as well as 
obtaining physical and mental care. However, they perceived 
a lack of reliable and affordable transportation as a significant 
barrier to obtaining and maintaining employment, making 
and keeping health care and social service appointments, and 
maintaining their social support network. 
Using this information, we decided to host a student-operated 
fundraiser to raise funds needed to provide this transportation 
for shelter residents. We also coordinated with the CCU 
Department of Public Safety and arranged for bikes 
abandoned by students at the end of the academic year to 
be donated to the homeless shelter. Additionally, we applied 
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for internal grant funding from Coastal Carolina University. 
With the combination of the donated bikes, bike racks 
purchased with internal grants funding, and a fundraiser, the 
Rolling Forward program officially began in July 2018. Since 
then, more than 300 residents have borrowed a bike. The 
bikes were borrowed to go to work (40 percent); to go to the 
store, to the beach, or to run other errands (32 percent); to 
look for work (9 percent); to visit family, to go to church, or to 
visit other social service agencies (13 percent); and to look for 
housing (6 percent). 
The bike share program has been an amazing opportunity 
for students to see public sociology in action. Sociologists 
often highlight social inequalities, but many times, their 
material comes from books and articles written by others. 
The experiences we gained at the shelter and by working 
with the homeless population and service providers informed 
what we taught and allowed students to have current, real-life 
information about the community where they live.
Students have continued to participate in the Rolling Forward 
program through experiential coursework and internships. 
Because of participation in the experiential learning project, 
students come to a deeper understanding of the societal 
factors that contribute to homelessness and poverty, and 
develop a greater understanding of, and empathy for, this 
disadvantaged population. In addition, many students in these 
courses report that their work with homeless individuals was 
a life-changing experience. “This class was so informative. 
Getting involved with the Rolling Forward program opened 
my eyes about homelessness and showed me that literally 
anyone could become homeless,” said Courtney Brown ’19, 
a former sociology student. “I think this course should be 
a requirement for students at CCU. It will make students 
appreciate what they have a lot more.” 
Getting involved with the Rolling Forward program 
opened my eyes about homelessness and showed 
me that literally anyone could become homeless. I 
think this course should be a requirement for students 
at CCU. It will make students appreciate what they 




CCU faculty and students displaying their new Rolling Forward T-shirts. 
Bike maintenance by CCU students is an important facet of Rolling Forward.
ON ANY GIVEN DAY, APPROXIMATELY






























Students often enter their sociology classes with stereotypes 
of the homeless as lazy and drug-addicted, often viewing 
individuals experiencing homelessness as somehow “other” 
or different from “regular” people. Although addiction 
is often associated with homelessness, students in the 
experiential learning courses begin to understand the ways 
in which addiction, inadequate education, inadequate health 
care, unaffordable housing, and low-wage work intersect and 
lead to a loss of housing.
Working in the shelters and interviewing shelter clients 
humanizes the homeless. Students begin to see the shelter 
residents as individuals who society’s social structure has failed, 
and begin to advocate for their rights. They talk to individuals 
working in low-wage, seasonal jobs, or receiving disability 
benefits or social security, and start to realize that these sources 
of money are not enough to afford rent and other necessities. 
They realize that “getting a job” will not necessarily lift 
people out of poverty. Students see overworked caseworkers 
doing all they can do for their clients while turning people 
away because there are not enough beds. By enrolling in 
these courses, students become more compassionate, more 
understanding, and have fewer stereotypes of the homeless 
than they did before taking the course. In addition, they gain 
40BIKES USED TO GO TO WORK
BIKES USED 
TO VISIT
WORK 9BIKES USED TO LOOK FOR
HOUSING 6BIKES USED TO LOOK FOR
   
(Left to right) Brenda Ryan, Sarah Brallier, Ph.D., and Elizabeth Schlueter 
standing with a bike used in Rolling Forward.
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“People who are not informed about the homeless   
  automatically assume the reason they are homeless 
  is that they are on drugs or use their rent money 
  on other items. Not having affordable housing, no 
  jobs in range, subprime loans, and globalization 
  are all structural reasons for someone to be 
  homeless with affordable housing being the 
  main one.”
“This experience was one of the most vital in my 
  life. We live in a world where our perspective is the 
  only perspective there is. This class changed that. 
  I now see in the eyes of those that go through 
  this system.”
“I personally believe every student should have to 
  take this class. This class was very rewarding 
  especially going to the women’s/men’s shelter for 
  community service and just being able to talk to 
  the people there. This class has given me a different 
  perspective on homelessness/poverty and has 
  made me look at my life and become more 
  appreciative of the little things in life.”
“I've been in the shelter for a week and have used 
  a bike every day. Awesome program. Thank you for 
  looking out for people like us.”
“I am very appreciative to have the bike program 
  in operation in New Directions. It has really helped 
  me get from point A (shelter) to point B and back. 
  I was stranded after Hurricane Florence and the 
  bikes came in handy. I think the bike program is 
  very effective and necessary and I am thankful.”
“I use a bike every day two or three times a day to 
  look for work. The bike program is a blessing. 
  Could not have made it without it. It is useful 
  because I like to help other people.”
Comments from CCU students who 
participated in the project:
Comments from shelter residents using 
the Rolling Forward bikes:
valuable social capital with local caseworkers and have valuable 
experience they can add to their resumes.
The Rolling Forward program has continued to grow through 
support from the University, the community, and New 
Directions. The administration of New Directions appreciates 
the steady stream of student volunteers and interns as well the 
research collaboration with CCU faculty. The program has 
given their clients a valuable tool, helping them to meet their 
personal goals, and get to interviews, jobs, doctor appointments, 
and more. The program has been so successful that in March 
2020, New Directions used community donations to expand the 
Rolling Forward program into their women’s shelter.
To learn about how you can help individuals experiencing 
homelessness get to where they need to go, visit the Rolling 
Forward Facebook page at facebook.com/rollingforward.
Brenda Ryan from New Directions holding cupcakes at the first anniversary of 
Rolling Forward.
CCU students and staff preparing bikes for Rolling Forward.
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It is made by combining together four basic ingredients: water, grain (mainly malted barley), 
yeast, and hops. However, from these simple ingredients there are more than 75 different 
styles recognized by the U.S. Brewers Association. The different styles are created by 
manipulating just one or two of these simple ingredients. The flavor of the finished beer is 
affected by the interaction of each of these ingredients. 
For example, there are two major classes of beer styles: ales and lagers. The difference 
between these two different styles is based on the strain of yeast used, and if they are 
more productive in warmer or colder fermentation conditions. From there, beer can be 
manipulated by how much hops are added. Hops are a very interesting type of plant and 
contribute to beer flavor by adding bitterness and the distinct hop aroma. 
IPAs, for example, have a greater amount of hops added especially later in the brewing 
process to produce the distinct hop flavor and aroma characteristic of this style. Brewing 
water can also have an impact on the final beer produced. The difference in flavor between 
a Czech pilsner and an America pilsner, for example, is due to the water used during the 
brewing process.
Lastly, the grains, typically malted barley, have a greater impact on the final beer flavor and 
aroma. The amount of grain roasting changes the flavor of the final product from light and 





ON A SURFACE LEVEL,
BEER CAN BE SIMPLE.
Senior chemistry major Samantha Tucker and biology major Tyra Counties (left to right) 
examine the chemistry of a fermentation solution.
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The process of making beer is fairly modest, as it can be 
broken down into four easy steps: 
 •  Grain malting.
 •  Mashing.
 •  Boiling.
 •  Fermenting.
During malting, grain is partially germinated and then 
roasted. This process converts some of the grain’s starch to 
simple fermentable sugars. The grains are then roasted to 
stop the germination and to further develop the flavor. The 
degree of roasting can change the grain from light, which will 
produce a mild beer, to a dark roast, which results in a darker, 
richer beer flavor. During the roasting process, the grain 
undergoes a series of chemical changes known as the Millard 
reactions, the same type of reactions that occur during the 
browning of bread and the roasting of coffee beans.
In the next step of the brewing process, mashing, water is 
added to the roasted grain to remove the simple sugars to 
produce a sweet complex mixture known as wort. This liquid 
will provide food for the yeast during fermentation, and much 
of the complexity of the finished beer originates from wort. 
The combination of warm water and crushed grains allows 
for the water to extract sugars, proteins, and a wide range 
of other compounds out of the grain. In addition, the warm 
water allows for enzymatic activity to restart, which further 
promotes the conversion of grain starch to simpler sugars and 
adds complexity to the wort. The water is then drained off, 
and the crushed grains act as a filter so the wort removed will 
contain little particulate matter.
This wort is then brought to a boil to stop the enzymatic 
activity and sterilize the wort. This sterilization kills all 
unwanted yeast and bacteria which may be present in this 
warm, sugary solution. In addition, the boiling of the wort 
allows for extracted protein to combine and come out of 
solution and settle to the bottom of the kettle. With sufficient 
time for the wort to sterilize and proteins to coagulate, usually 
60 to 90 minutes, the wort is cooled and a single strain of 
yeast is added or pitched. Oxygen is traditionally added and 
the fermenter is closed to the surrounding atmosphere so 
fermentation is allowed to occur. The fermentation process 
can take anywhere from a few days to a couple of weeks 
depending on the yeast strain used and the target style. 
As you can imagine, the final beer flavor and aroma are 
affected by all of the ingredients and the process these 
ingredients undergo. Each beer style is unique and distinctly 
different. With this great diversity of taste, it is possible for 
everyone to find a style of beer to love. While the perception 
of the different beer styles is a very personal thing, the 
chemical make-up of these beers is fairly consistent, but is not 
currently well understood.
We know that there are more than 800 compounds found 
in beers in a wide range of concentrations. A goal of 
my research group is to help close the gap between the 
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understanding of flavor and the underlying chemistry of 
the beer. The focus of my group’s work is investigating the 
chemicals that are present within beers brewed using grains 
other than malted barley. For example, there is interest 
in using grains that do not contain gluten (e.g., sorghum, 
millet, and buckwheat). With the current influx of gluten-free 
products in the market, understanding the flavor and aroma 
impact of gluten-free grains used in brewing is critical. 
 
To date, I have worked with a large number of Coastal 
Carolina University undergraduates who have brewed a series 
of beers using sorghum as the grain source. While others have 
investigated the use of sorghum as a brewing grain, there are 
no other groups that I am aware of that are investigating the 
impact on flavor and aroma. We have discovered a few things 
about our lab-brewed beers. For example, sorghum beers 
have a much yellower color compared to traditional beers. 
We focused on the aroma of the beer first because it is simpler 
to determine chemical composition using a method called 
solid phase microextraction followed by gas chromatography 
with mass spectral detection. This allows us to determine a 
wide range of chemicals over a wide range of concentrations. 
Using this method, we found when comparing sorghum to 
barley beer, that there is not a set of compounds in the aroma 
that is unique to either barley or sorghum, but there are 
about 40 compounds that are present in both beer types 
but in statistically different amounts. We can also change 
the proportion of these key compounds by using different 
yeast strains.
We also developed a method to determine the fermentable 
sugars that are present using a derivatization followed by 
high performance liquid chromatography. Our methods and 
experience allowed me to develop a collaboration with the 
Fermentation Science Institute at Southern Illinois University. 
We hope to expand our work by looking at millet, buckwheat, 
quinoa, and other types of fermented beverages such as 
mead (honey-based beer). Our work in the analysis of 
gluten-free grains will provide valuable information for the 
brewing community when developing new beers for people 
with gluten intolerance. This will increase the potential 




MALTING MASHING BOILING FERMENTING
(Above) Variations in malting produce beer colors 
ranging from light yellow to black.







by Paul Richardson, Ph.D.,
professor, Department of  Chemistry
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by Paul Richardson, Ph.D.,
professor, Department of  Chemistry
A summer biomedical research program at Coastal 
Carolina University provides students with useful lab 
and science process skills. Benefits to the students 
eventually extend well beyond the lab to graduate 
school, medical school, and viable careers.
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or many of our students, when summer comes, they head out and look for employment 
to earn some money. With Myrtle Beach being such a large tourist destination, there 
are many jobs for waiters, hostesses, lifeguards, and greeters. However, there are those who 
look for an alternative summer job. These students seek summer employment that not only 
raises money for their college endeavors, but also provides valuable experiences to help 
further their careers in the biomedical field. Coastal Carolina University faculty, realizing 
that students need experience in biomedical sciences while they earn a paycheck, decided 
to do something about it. They developed an opportunity to help our students become 
trained in the rigors of biomedical research.
In 2015, faculty from three departments formed a collaborative and submitted a grant to 
join the South Carolina Idea Network of Biomedical Excellence online at sites.google.com/
view/scinbre/home. The purpose of this program was to increase biomedical research 
on campus, provide opportunities for undergraduate research, and create a pipeline to 
biomedical careers. After the application was accepted, the faculty members joined a 
research collective of 13 institutions within the state of South Carolina. This collective 
allowed the sharing of technical resources and expertise to help further the purpose of 
the program. Together, this group applied for and received a grant for more than $25 
million funded by the National Institutes of Health and National Institute of General 
Medical Sciences. Each member used a portion of the grant to help set up a summer 
research program.
During Summer 2016, Coastal Carolina University launched the Summer Coastal 
Research Experience (SCoRE). The program was established with four CCU INBRE 
faculty who served as mentors for undergraduate research. The mentors were selected after 
the winter break and announced on the CCU INBRE website at ccuinbre.wordpress.com. 
After they were announced, students (undergraduate and high school) were encouraged to 
apply. Each student was paid $400 a week for their work (10 weeks for undergraduates and 
nine weeks for high school students). 
Coastal Carolina University SCoRE students (left to right) Jonah Nordeen, Dustin Lowe, Samantha Tucker, 
Ryan Covington, and Kori Swanson.
F
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Each mentor selected up to two students to work on 
a research project, one high school student and one 
undergraduate student. Each student completed an 
application and met with the faculty mentor for a research 
interview. The idea of this was to emulate a real-world 
experience of applying for a position and having an interview. 
After spring break, the selected research assistants were 
contacted and invited to join the program. This program 
model continues using this format. 
The SCoRE program is a nine-to-10-weeklong intensive 
research program with students working 37.5 hours a week on 
the research project they select. The backbone of this program 
is the individual attention provided from the research adviser. 
Each student is trained in the latest biomedical techniques, 
similar to the skills obtained in a first-year graduate school 
training. While learning these techniques, students also take 
part in weekly professional development seminars. The 
purpose of these seminars is to prepare students for applying 
to and getting accepted by professional schools after college. 
The students also learn how to make a scientific poster and 
present these posters at scientific conferences. 
Ultimately, the students present their research at the summer 
undergraduate research symposium sponsored by the SCoRE 
program. Following this conference, every student who takes 
part in the SCoRE program travels to the University of South 
Carolina School of Medicine to present their research at 
the state INBRE conference. More than 350 people attend 
this yearly two-day event with poster sessions, oral talks, and 
professional development sessions.
When the summer program is completed, many students 
continue to do research with their faculty mentor during 
the academic year. They typically sign up for independent 
research to add to their college transcripts. Many continue to 
present their research at regional and national conferences. 
To pursue the goal of training more students in the 
biomedical sciences, a new type of course was recently 
developed titled the Coastal Biomedical Research Activity 
Seminar (CoBRAS). This is a seminar series where research 
scientists, medical doctors, graduate school admissions 
personnel, and former students talk to current students about 
career choices and life after college. Normally, four to six 
speakers are scheduled to present each semester.
During the four years of this program, more than 50 students 
have participated in SCoRE and hundreds have attended 
the CoBRAS sessions. Many of the undergraduate students 
who have participated in these programs went on to medical 
school, graduate school, and research laboratories. Students 
have also published numerous peer-reviewed articles from 
these research experiences. Such experiences are clearly 
valuable as students develop the skills needed to apply to 
graduate and medical schools and earn a summer living at the 
same time. 
The next time you happen to be on campus during the 
summer months, head over to the science buildings and 
observe the research students at work. There is a good chance 
these students will be the future scientists that cure and treat 
human disease.
Paul Richardson, Ph.D. (left), explains a biochemical pathway to SCoRE students (left to right) 
Dustin Lowe, Chase Cortese, Kori Swanson, Samantha Tucker, and Ginny Knight-Liberman. 
SCoRE students Jonah Nordeen and Samantha Tucker 
conducting biomedical research.
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Josh Long is a graduate student in the Department of Marine Science.   








What is the focus of 
your research?Q.
Has your research yielded any 
new or novel findings?Q.
A. I’ve taken a bit of an unconventional 
path. Following high school and a few 
years of college, I spent time working as a 
carpenter, while knowing that I eventually 
wanted to complete my education. After 
discovering geology, I returned to school 
and earned a B.S. degree in geology from 
the University of Maryland and an M.S. 
degree in geology from Northern Arizona 
University (NAU). After graduating from 
NAU, I began working for an energy 
company, spending the next eight years 
working as a geologist in Texas, Colorado, 
Wyoming, and Alaska.
 
A. Although my wife and I both had good 
careers, I wanted to devote more of my 
time to research and that meant taking 
the risk of leaving behind a regular salary 
and returning to school for my Ph.D. I had 
a pretty good idea of the type of research 
I wanted to pursue so it was a question 
of finding the right combination of school 
and research faculty. The support of the 
department and the University played a key 
role in my decision to come to CCU. The 
School of the Coastal Environment and the 
Department of Marine Science are well-
equipped, and the faculty have the diverse 
backgrounds necessary to support graduate 
studies in this multi-disciplinary program. 
My advisor, Till J.J. Hanebuth, Ph.D., is 
well-established within the marine and 
Quaternary geology field, and his support 
has been instrumental to my success 
thus far. Additionally, there is a real 
opportunity to contribute to my field of 
study by focusing on the central coast of 
South Carolina. 
A. My research focuses on the Quaternary 
evolution of the coastal plain and 
continental shelf of central and southern 
South Carolina, with particular emphasis 
on the Santee River delta, the only river-fed 
delta along the East Coast of the United 
States. Essentially, we use the geologic 
record preserved in the subsurface of the 
modern coastal plain and continental shelf 
to reconstruct how these environments 
have changed over the past 2 million years.
These changes are largely driven by 
changes in sea level controlled by periods 
of glacial growth and decay, which occur 
at a periodicity of roughly 100,000 years 
and include periods during which sea level 
was as much as 120 meters lower than it            
is today. 
Another aspect of our research focuses 
on the stratigraphic architecture (i.e., how 
sediments are arranged) of ancient river 
channels and valleys along the Atlantic 
coast from northern-most South 
Carolina down to southern Georgia.           
The composition and organization of the 
sediments within these channels provide 
high-resolution records of the conditions 
under which they were deposited.  
A third and final component of our 
research focuses on the more recent, 
late Holocene (last ~7,000 years) record, 
including the rich human history of the 
region. Anthropogenic changes made to 
many of the coastal plain rivers in the 
Southeast U.S. have had a major impact 
on the ecology and geology since the early 
parts of the 18th century. Some of these 
changes have altered the natural behavior 
of rivers, marshes, and coastlines in ways 
that leave imprints in the geological record 
and will doubtlessly continue to exert 
significant influence on these sensitive 
systems in the future. 
,
What is your educational and 
employment background?
How did you end up at CCU 
for graduate study?
A. Our research has been able to 
document the occurrence of preserved 
coastal deposits that record the migration 
of coastal environments across the 
continental shelf in response to falling sea 
level during several periods throughout 
the Pleistocene (12,000 to 2 million years). 
These have not been reported from other 
locations along the Atlantic margin and 
have implications for interpreting not only 
the timing and magnitude of sea level 
changes, but the physical processes that 
were active at the time of deposition. 
Additionally, we have been able to 
document and interpret several important 
characteristics related to the valley of 
the Santee River. In particular, we have 
proposed a link between local fault activity 
and a major adjustment in the path of 
the Santee River at some point around 
200,000 years ago. We can follow this Josh Long recording sediment characteristics.
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A. My plan is to complete my degree 
this coming spring and begin a 
Mendenhall Post-Doctoral Research 
Fellowship that I have been offered 
with the United States Geological Survey 
in Reston, Va. The focus for this position 
is not all that different from that of my 
dissertation research: using the geologic 
record to understand long-term, natural 
history. The project entails studying the 
distribution of sediments deposited 
in ancient coastal plains, rivers, and 
deltas during the Cretaceous Period 
(~90-120 million years ago) as preserved 
Do you have any words of 
wisdom for others considering 
graduate school?
Q.
A. As cliché as it may sound, follow 
your passions. Sometimes the path you             
choose isn’t easy, but that passion will 
get you through.
in rocks exposed within the Brooks 
Range of northern Alaska. I’m quite 
excited about the opportunity, and 
my experiences at Coastal Carolina 
University will doubtlessly serve 
me well.
What are your plans 
post-CCU?Q.
Martin Luther King Jr. (MLK) Teach-Ins 
enriched by CCU student presentations
S     tudent presentations, titled “An Examination of 
Inequities and Injustice” were featured during MLK 
Teach-Ins on Tuesday, Jan. 21, in Johnson Auditorium. 
Public health administration major Jedediah Smith 
addressed rural access to health care providers. Public 
health major Mia Antonnini ’20 discussed health services 
for the LBGTQ community. Public health major Ava 
Samkavitz ’21 presented research on access to safe water in 
Flint, Mich. Meredith Byrd ’20 explained her research on 
Appalachian teen pregnancy.
The event complemented the students’ PUBH 440 course, 
which explores the roots of health disparities among 
marginalized populations.
The event was sponsored by the Office of Intercultural and 
Inclusion Student Services.
paleo-Santee from the point where it 
diverges from its modern course out 
onto the continental shelf based in part 
on some of our newly acquired geo-
physical data.
 
Finally, working closely with the South 
Carolina Geological Survey (SCGS) 
and U.S. Bureau of Ocean Energy 
Management (BOEM), we have made 
significant scientific contributions to a 
collaborative effort to understand the 
framework geology offshore of South 
Carolina, North Carolina, and Georgia.
 
In addition, we have helped cultivate a 
strong working relationship between 
CCU, the SCGS, BOEM, and several
other regional schools. 






Derek Crane, Ph.D., (Department of Biology) 
received a grant for $83,855 from the South 
Carolina Department of Natural Resources. 
His project, titled “Recruitment and growth 
of juvenile Atlantic and shortnose sturgeons 
in the Waccamaw/Pee Dee River system,” 
seeks to address questions related to the 
recruitment and growth of Atlantic and 
Shortnose sturgeons that currently limit our 
understanding of their population ecology 
and conservation. 
The professor also received a $40,449 
grant from the South Carolina Department 
of Natural Resources. His project, titled 
“Identification of environmental and 
biological factors limiting occurrence of the 
sandhills chub in South Carolina,” seeks 
to assess Sandhills Chub populations in 
South Carolina; identify environmental and 
biological features associated with healthy 
populations and depleted or extirpated 
populations; and develop a predictive 
model to guide Sandhills Chub conservation 
and restoration. 
In addition, he received a grant for $139,203 
from the Virginia Department of Game 
and Inland Fisheries-U.S. Fish and Wildlife 
Service. His project, titled “Quantifying 
catch-and-release mortality and determining 
its effect on southern muskellunge,” seeks 
to conduct a collaborative effort involving 
agency biologists, universities, and anglers 
to quantify catch-and-release mortality of 
muskellunge in the southern portion of 
their distribution.
Paul Gayes, Ph.D., (Burroughs & Chapin 
Center for Marine and Wetland Studies) 
received grants for a total of $71,614 from 
the city of North Myrtle Beach and Horry 
County. His project, titled “Punctuated beach 
processes management: tracking periodic 
beach nourishment and episodic storm 
impacts along the Grand Strand,” will provide 
long-beach profile surveys of the North 
Myrtle Beach oceanfront, Surfside Beach, 
and Garden City to document the long-term 
behavior of beach nourishment projects.
Monica Gray, Ph.D., (Department of Physics 
and Engineering Science) and Jennifer 
Mokos, Ph.D., (HTC Honors College and 
Center for Interdisciplinary Studies) received 
a grant for $10,000 from the SC EPSCoR 
Scientific Advocate Network (SAN) program. 
Their project, titled “Broadening participation 
in engineering: a research experience for 
high school students and teachers approach,” 
seeks to leverage an ongoing engineering 
design and community-based research 
program on campus that will provide 
focused engineering training for high school 
teachers interacting with highly diverse and 
underserved populations and their students.
Christopher Hill, Ph.D., (Department of 
Biology) received a grant for $23,025 from 
the South Carolina Department of Natural 
Resources. His project, titled “Population 
dynamics of a declining songbird: 
survivorship and movements in a population 
of Loggerhead Shrikes (Lanius ludovicianus) 
in Horry County, South Carolina,” seeks to 
contribute data to rangewide estimates of 
population parameters of loggerhead shrikes.
William Jones, Ph.D., (Department of 
Computing Sciences) received a grant for 
$468,944 from Los Alamos National Security, 
LLC-U.S. Department of Energy. His project, 
titled “HPC scheduler resilience research,” 
seeks to identify existing supercomputer/
cluster simulators that can either be used 
directly or, more likely, with significant 
modification, to study the behavior of LANL 
HPC systems in the presence of faults and 
errors, specifically node outages that cause 
application crashes and result in application 
rollback, loss of application efficiency, and 
increased overall time to solution.
Patrick Limber, Ph.D., (Department of 
Marine Science) received a grant for 
$195,000 from the United States Geological 
Survey. His project, titled “Modeling of 
sea cliff retreat,” seeks to make model 
projections of cliff retreat for the northern 
coast of California, between San Francisco 
and the Oregon border. 
Varavut Limpasuvan, Ph.D., (Department 
of Coastal and Marine Systems Science) 
received a grant of $209,801 from the 
National Science Foundation. His project, 
titled “Intergovernmental personnel act (IPA) 
assignment,” provides funding for him to 
serve for one year at the National Science 
Foundation as program director for the 
climate and large-scale dynamics program in 
the Division of Atmospheric and Geospace 
Sciences, Directorate for Geosciences.
Robert Young, Ph.D., (College of Graduate 
Studies and Research) received a grant for 
$97,125 from the National Oceanic and 
Atmospheric Administration. His project, 
titled “The South Carolina Marine Mammal 
Stranding Network: stranding response 
and enhanced diagnostic testing,” seeks to 
provide stranding response capacity for the 
South Carolina Marine Mammal Stranding 
Network and enhance the ability to perform 
diagnostic tests on tissues collected from 
dead stranded marine mammals.
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